The invention of the motion picture, like that of photography, was a major milestone in visual culture, comparable to the later development of television and then digital media. In terms of expanding the possibilities of visual record, it was akin to the introduction of linear perspective, or microscopy in the earlier centuries.
The impact of film on entertainment worldwide was near enough instantaneous. Its commercial potential started to be realized very quickly. This probably accounts for the fact that there is no single inventor.
The film was a successor to the magic lanterns, which projected still photographic images to create a resemblance of narratives (1, 2 ) . The story of cinema as we know it today starts at the end of the 19th century. A major role was played by the most prolific of American inventors, Thomas Alva Edison (1847-1931) (3 ). In 1888, Edison invented a peephole viewer called the Kinetoscope; many of these devices were subsequently sold in Europe. In 1891, he was granted a patent for a Kinetograph camera, an invention to which William K. Dickson contributed in a major way. Later Edison established a film studio, where more than 1000 films were made.
The nitrate celluloid film was invented by a clergyman from Newark NJ, Hannibal W. Goodwin (1822-1900), and in 1884 George Eastman (1854 -1932) invented film on a roll (2 ) . In France, the Lumière brothers, Auguste (1862-1954) and Louis (1864 -1948), developed a much more convenient camera projector, the Cinématographe (4 ). Their first film screening was in 1895 in Paris; it included a short piece entitled La Sortie de Usines Lumière (Workers Leaving the Lumière Factory) produced in 1894. Another Frenchman who worked in Leeds in England, Louis Augustin Le Prince, invented a single lens camera in 1888 and has been called the Father of Cinema (1 ).
The film's position as "visual literature" with a continuous narrative did not actually develop till later. In this, as the British filmmaker Beeban Kidron said in her TED lecture, it became a key factor capable of forming cultural identities in the contemporary society (5 ) .
Film also broadened our visual vocabulary and familiarized its audiences with a wider world. The travel genre imprinted the exotic places in the collective imagination. As Giuliana Bruno discussed in her book Atlas of Emotion, in this way film is a successor of Italian cityscape painting, the veduta (6 ) . Furthermore, techniques such as panning and close-ups familiarized viewers with a new range of textures derived from nature, body, and manmade objects. Finally, film narratives could freely manipulate time.
Although from the beginning the main focus of cinema was populistic rather than high art, it did become a significant medium for artists. Even beyond the strictly arthouse productions, the mainstream cinema reaches towards art, as for instance the extraordinary photography in Peter Webber's Girl with a Pearl Earring (2003), based on Tracy Chevalier's novel about Johannes Vermeer.
Cinema also influenced other visual arts. The interest in cinema was starting when Picasso and Braque worked in Montmartre (7 ) . One can argue that it fed into Cubism, for which the way of seeing was a central issue. Another example is cinema's influence on the work of Salvador Dali (8 ) .
When one asks how cinema interacts with science, the answer may seem to be less than satisfactory. Similar to literary biographies, movies about scientists and science remain relatively rare. It is mostly the few iconic scientists such as Darwin, Einstein, Madame Curie, Feynman, or Pasteur that have attracted attention from filmmakers (9, 10 ) . The Theory of Everything, a movie about the British physicist Stephen Hawking, directed by James Marsh in 2014, was a recent addition to the genre.
However, film influences imagination. To paraphrase Beeban Kidron, it doesn't matter that the image of Gandhi in the viewer's mind is of the actor Ben Kingsley from the 1982 film directed by Richard Attenborough, it is the underlying cultural and historical transmission that matters (4 ) . Thus a film like Doc Hollywood, directed by Michael Caton-Jones in 1991, may not be a doctor's biography but does contain valid messages about different human aspects of being a doctor. In the same vein, the movies, particularly the science fiction movies, to mention only Star Wars directed by George Lucas, the Star
Trek franchise (created by Gene Roddenberry and owned by CBS and Paramount Pictures), or recently The Martian directed in 2015 by Ridley Scott, starring Matt Damon, embed in our collective mind the message about possibilities of science and the life-changing nature of scientific progress. While doing this, science fiction movies also provide fascinating insight into evolution of film set designers' visions of the future; a delightful example is the image from the Star Wars movie (1977) shown in Fig.  1 . Movies also address the "Frankenstein factor"-the menace of science getting out of control. Through this surreptitious effect, cinema has been far more important to science than conventional wisdom would have it.
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